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iz^j:mmmMtiiL. ifrieaj:)3iia**^.aj:>j-ri.^ 

X. mmmmmmzm^wiM^bLx^WMcDW^ 
ff)^x'mmm.f}^t^mi>m^sM9t^mtRL. wj. 

'Mim!M^izmh)&\<mm^m<k-mixm^ 
mm^iT)u:fv xAx-m^^tifzwrnmiLm 
asrfflv^i, z b ^w^b^^m^ 1 tm<^mmm^ 

X. w.mmmmmzmmm^bLxmM<^mm^ 
<7)^xmM^*^(>mhi^\'^WM^mmL, wj. 

wsm6izi9xit:m<r)^fmm<7)m^Su]^Th 
im^mdmtR txwMmnt:!mti> nv^ >j x 
j^xm^^titzmmmi^^m^m^^hzb mwb 

•c, wmmi'^'t^b^h^-Hm^mimim. 
(r>iim\.z^mL. ^-^-ffirfct. mMif^Mzmh 
mstb Lxmm<nm9t<n^ti^h^ffy)im\izm. 
^h^m-mm.criuzvcmtm'nwmi^mi 
L. -eima. ^^mmMzmh'&.^wm^^immi 
Lxmmmtiumt r/u^o XAx-m^^titiwm 
mi.mmm\'^?>zbt:mib-ttmmitm<7) 

T, mm^^'t^bti^irmmMmmim 

cDnmizmi. wmmm^izmi 
m^b LxmM<^m^<7)^*-i^^(7)ijmfHizm. 
ti^m^com9&(r)mizitm-tm<Dmk^im^ 

i/!mA^x'hiwM9tmd:miRLxmmmmm-th 
7)\^zfv xj^xm&^tit^E.mrmiMmm\'^i>z 
b ^mbtinsj^ 1 m^>mmmmm)jm. 

X. Rm^tb'mMAmjmmb^mimi.coy. 
xwsmi^mthTtvri^) XMx-m^^titiwm 



1 ^(Dimmti^m^im^ ta^ u mmwM^i,zm 
:^mmMLt:m, 7ccomMAi,zm^s!Mm^±com 
mm.t/^mmx '^'j'-^j:\.^w^mizntxii^mmm& 
§'\ws^izntxii20PTm^^ti^timm 
tx^itt6zbimLbi-hmmi-6(r>\^-fti 
ii^m^zMmcomk^rmiMm, 

b. XiJ^ixt:mtzX'yXmm<^WMmi^mi!m 

^mi. mcosMMzm^iSMitim. nm 
my^izmhm,xi^ii^mmifim!i,z-^j:h x o ic-r^ 
WM^mi^mmmm.b. ^mixtz^f^m^ 

mm^mimm^mmx-miL. ^(r>mm^<r) 
0 hm^fxwmmmztihmm^i'm. i . mtita 
ij^mii^^tii:h-t&mm^mimi &zb 

m<r>wMi[m^izmh^xmmixtii-hx-^mm 
b. x:h^iirzmizx^xmmcosMMm*^m.m 
^mt. mmmmzm^mwMtfzm. itm 
m^kzw.hmkX't^Mx^ifiwmz^sh x o t-ri. 

mm^m:ifim.<^>>mmm.x'm^^ii. ^^rana 
iimf^ifim^j:i>r)v^^)Xj^<r)mmwtmmiL 
wm^mM.zmi'fmm.^mmi . \^-rtLt^ i o 

wmi^m.{zt£i>m^^^m{L. mi&-hmm^t> 
\i!,fith^mmthz b ^mLb-^hwrn^miL 

\%mmm>mm 

[0001] 

wjiL^4^«it«*ai^L, ^wmMt'i.zwh-m 
^thmmm^m.-fh^fmm-nmzisiA> 

m:^wmmi:^mh-ismzmfh , 

[0002] 

%\zwm m^\.x . Tt<mi^%mzm.h Ejiaes 
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[0003]^<OJ:3 ^j:(&m<7)ii b X'i^m-^WMtm 
ai5tSr#$Stffi 0 tW-ft I. fy J> I. . 

[0 0 04] //u-h-y/to^St^-^^^tfi. 

Gilbert Laporte : The Vehicle Routing Problem: An o 
verview of exact and approxiinate algorithis : Europ 
ean Journal of Operational Researdi 59 (1992) 345- 

358 

20PTm^y)U'-\iyi/T^htli>Nm (Nearest 

Neighbor^) tN im (Nearest Insertion^) t-^V^ 

xmmiTm<^:mx''i%i^tih. \u^y^m. 

[0005] 

miwmmj}m'<zh'^x\i. i^)v-\^yyi^ofz 

»i\,zJi^--<r)T)Vd^)XJ>.Xrn9StLX\^ti, mtM. y)V 

mm^mh:Lbifix'^fz. umim<r)7r 

Mk<^m^zm.l'X\^t:Lti^hh. c:<^J:a^r^ 

•f . mm^ti-^wmmmzhh^m3tifii^)v-r 
\iztb)i^t>ti. ^<r)Wt.. ^mMs^^t^msmzhhmk 
^Mt^i^)v-r\.z 1 1 ih^iiimmS) I. zcoti 
zc^iirnxn-ki^t Lxmmm&i}^^< ^t-^t l 

mi.. ^%<nm.<r>m^X-:>xy)V-\iy-^<rymi 
[00 06] trz. J\^-h(r>MMitiZ-0\^X{>l':)<7)7 

tthhm^comm^x'h'o . mm. 2 0PTffi 
i£sm9tff)^ti^§'\'^^iziitmij^M:^^t/'. m^'j^^\'^ 
m^izm(^ijmkmLxmmm^&t\.^d^m' 

[0007] h^i^mM^co&mco 
m^zn ixm^j:Mm\-m^im-h z t *^--c# 



[0008] 

S^ffij^ltBSrSJR-r I. J: 3 L7t .1 i: i^^t-th . 
[0009] -r=5::b^. ffiiliitOfaSfBffi. S 

mmM.im%L. mm<rm^\,zm?hmm.Ltz 

y^TJ^\iz^\'thwmiM^miiM)}mx'h'>x. 
-<o>ra§iai*iT'i^fji/ct±iiS!cox!®jiBTMfft 

[0010] *%HBT{i. 0iiJx.{f<>:iO5o«^^;i/-hry 
/|gii»fc:»-:fv^fcr;W:<"yXASrisrai-|.. 

(1) ^:&mNNS 

(2) ^ffi5feNI& 

(3) :^Bi^S'JNN& 

(4) ^rS^|pjNlS 

(5) x-^^-rffi 

[00 1 1 ] ci^-C'. ^Wimsci t tv^ 
dwrnammmtf^mmzmhrnmi. t^j:hi^i^-Y 

i^-K<^t&^<ott^r*« rs^rflbfej x\ WM^mhT 
x:hh, ^:6-gBfeN la. ^-fflij-iijNNffi. :frBS^^fijN 
[0012] ^M^feT'Ji, ^EjMf^EiSStiO+t'Wi 

(m. rtt, ^(^■mn.z'SLmh^ 

[0013] NNffi-eti. v-K^^ioS^toT , Sil$«J^ff 

hmx>\^-h^:^vmh. 

( 0 0 1 4 ] N I mx'li. hojii^ffiltcif AL 



jiBfeSrK 0 ai-rflfitiN Nat nmx% h « 

[00 1 6) t/vT. JV-V^Z^ttlhWM. 
[00 17] 

(r>ya-y^mx'hi. z commBm<r)MmiMWrm^ 

i/;^f-A{i^-;K- H 1 0 . T -f X7V-f 2 0 , 

a^a 3 0 , ±iBi^B4 0 . 2 »3EigJ^a 5 o 
^ xru^ 2 0iiimm^tix}5^ . ^-^k-kiostS 

^j:^mzEmm<ni^mzmh6^m<r>a'?y h*<a^3 
^tit:J^'?^-^mizm'^\^xm^tu::miSxm 

[00 18]ll2«i. 5ocO/;U-h-y;?1WSrfflV^;^i 

xu. mmz. mmii^i^mDWMs^mi^m. u 
T'yr 101). jftfe-flbfeN I ffioisiitfMi^aia 

(xrvTi 02 ) . y]m^mNNm<^wmm±^9!k 
m (XT-yTi 0 3). ummmimcoEm^m^i^ 

« (Xf -yri 0 5 ) tioT. lB3ll5tSr#$Mfc« 
not'. ie)I5fe^^;W-7°ri:(cmw<o;l/-h*»'S^ 

iz^^ixoiz-timmmt:f^^i>. m^z. z<05 
111). >m^mi^. 

[0019] ZZX\ Xr /ri0 1~10 5<05-5<0 

iej*ifBS^«ra»4. nmthrtii/yMzX'^xm^ 
mm4 0izmi^ixx^^i>, z<rmi&mm^zh^x 
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i htoMkiiiffl {xr-yri 0 6-110) im^mx 
ff\>\ mtiz. 5-off)fiMim±m>im^^<o'px'wm 

[0020] ^WMlt . 5 oolEMttBiJgJraSrB^tJi- 

[002 1] m3imiim^N^m<^WMmiMmm. 

'■■ <DTJVdfUXJ^im.mth7\:i-i~x-hX'hl. t 
■f . Xr-y r2 0 1 -cmMtSr 0#@cO*Mt:iSS-r 

; »:t:xT-yr2 o 2-c. ^mm(o^imimhm 
; si-So ^(tfijf. f^T-rs. J>wf. xf- yr2 0 3 

\ 9titi. z (Dmm^i t:mmmizti . SM^mm 
i ( 1 ) T (t] . ummt<m^^mMX'h i. . 

( 2 ) T(t] .W4«Ht<O^BE8t-Cft^ . 

I ( 3 ) T(t) .mmstmmT. »wt(^;u- vxh 

I [ 0 0 2 2 ] Xf •yr2 0 4T. :5BW««|i^.i: y 

( 1) T (t) . i\.z^%\<m^M.^Kx-fh . 

> ( 2 ) T (t3 .DtcEilSifei t tlsSaMOSOgEHiS: 2 ^ U 
^<><0^ftA1-S. 

( 3 ) T (t] . R<7)5feslt EjM^ti Srft A^ h , 
[ 0 0 2 3 ] <5^(=Xt 77-2 0 5T. *ieM<7)ie3*5fe*^' 

D=d(i , i i)+d(depot, ii)d(depot, i) 

mu-th, irt:'di4gsiiR@s-c*o. deponitisiaa 

S [0024] i}s:(CXx-y7°2 0 ST. WmmitMi 

. Xx >y 7- 2 0 9 T'. BBiM^fei i 

^ (l)T(t].Ucieii5tii(0?^!Hjft*JD;il). 
; (2)T[t).Dlc:D2:Jn;cl.. 

( 3 ) T(t).R<oaf^tie^ii$riiJim.. 
I {Q025'i^(>\iz.wmM^mm\iz-fh.mzx 
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':>mmm&L^j:iftni. XT<yr2 1 i-c. mmt 
I., 

( 0 0 2 6 ] 04{i. )S*gl5feN I ^<or;l^:f iJXASr 

W^lV-Tifhh , XT yr 304. 3 1 7<0/l/-rt 
itcM-r^&Xf ■yr3 0 6. 30 7. 3 1 ScO/P-rt j 
fc:WtS:^rx7'309, 3 10, 3 1 5<?^/^-7•T* 
I., 

[ 0 0 2 7 ] XT -y r 3 0 4 T% *ffijMOieM5t*^'l)l. 

(f. XTyr30 5x^. mmn.dizmmiz^Ki:^m 
mMm^iiV^-t^. xy-'/r3oix\ itMiM 

/h^fWf. ;^T-yr3 0 8-c\ wmtimismx'h 
tf. *EjM'CJ)*i{f. •i\.zmh)v-r>.zxh, t-rx 

T vr30 9X\ ^^l:0 5:ftA-rS. <Xt:, Xtv 
r3 1 0-C\ ?SRjtEW(t).ROftS$-iMg-r^. 
:fe#{ttH?. jtP3-rS;P-rS:»ffCXT-yr3 1 6 

tatfo j*5;'c§<>Sr(tn«f. XT-yr3 11T. ^ff 
SE^cOlM^^DSrti-m'tl.. mt^a^Jti^t, T(t).R{i 

^^mmx'h-ox. m^ttmh)v-Yim-> t 
{f\.m\i-mtm^sMAi^Lxtpti (j+i) #b 

•fi: 

D=d(T(t).R(jl).i)+d(i,T(t).R(j))d(T(t].R(jl),T(t). 
R(j]) 

[0 0 281 <}i:tCXT-y 7*3 1 2T\ ^f»in_di:^ 

KfifOti^DS-itli^-ri. . iiiin_d*iDJ: y)±t< ^tth. 

•r. inin_d*iDi: 0:»;#«-m{f , XT-y7-3 1 3ta;^i, 

mmm}imimmmmt^ lx . 

tminj, miiLl, miOtftALTv XT'/'T3\5\iZ 

m^. ■^i,zmfh)v-rmm-t, WM^i^xt. itj 
^zm-fhrnm^m^mh . 

[00293 I15«4. XT'yr3 0 lffMzmth)V- 

r^mtx. w,zmxthXT-7r3 1 immin^ 



y^-^^-YX'hh. t-f. XTyr40 1X\ Din_ 
6m^X$>hi)'^l^th. mX'htlli. min.d*^*)^ 

^«0lr±a6|.. ^LXXT-yr402X\ Mmti<X(0 
«WtCtl>. §4>lcXr>yT4 0 3T\ ji^rS^fe^Oi/- 

r4 04T\ «ilt*<>'-Hi$rjll.<J:^t::i§^-rs. - 

min_d*«MAXt:'Wit{f, Xx-yr4 0 5-C\ 
**ffi3M5feniin_i^ (minJ+1) #afcifth.l)<J: ■5tC^ 
L, i2i^5feniin_i$-iSi^artC-r-?., 

[0030] nmiumizMmpi o it i. 

^M^allocatetreallocateSrli?^. OTt'Ji, 5tt-al 
locatetreal locate<or;P:/U XAOiiBBSr-tS . 
[0031 ] iI6{i:, AUocateCOT/ldV XAi:m'^-t 

^yxn-i-x-hx^h^. x7-yr5oix'^m^ti'^ 

J; -? -CFL (i ) ^ 1. . iJltcXT- -y r 5 0 2 X'Mm-^ 
iS:<7)lD»lttN^#^rffiit=FL(i]tCitMLJt^mFT(i)SrSiJ 

*) IT Jt diSFTt i ) O^PTFT «r^a64 . 

mzXT -y 7- 5 0 3 f ^c7)Sil^ $:W( i ) dAill. . t 
T . Xf -y 7* 5 0 4 t 5 0 5 T'^ Jt'SiJ 0 ST feaxi^^f 
t^aOiO (N-TFT)^(^)$M^WCi)<7);<;#l,^Jit:^rB(U: 

■f. mzxTyr5 0 ex'^i^WK^Mn^mmmi^ 

mm^i-iz-ri. mkizxT yrs o 7t'^iiBxtruckfc 

N^ftA-ri.. 

[0032] reallocatettSS&^^MAi-^^Tt*, 
?»ftTRLfcitW Lfe^lS<^)«MS:®fl LX^lTtSizm 

0 iT real locate{i<^:tfD2iiSr^V^-CS*Wfc{4al 

iocatetiiitrj>s. muz. ■kiiLm*)'^xmmm 
ii.wmix'ii^j:<. mm^AT!tLi:mm<r)mA<r)±. 
mx-phtimwx'Sit. s^2tw, ^:ffmi(owm^mi 

#:^rfflc7)?fiHS«FL(i)T'^< , S#MRFL(i](CJt^JL 

[ 0 0 3 3 ] 07 {4. :^rffi^fJNNa<7)T/Pd''JXASr 
giBfl-ri.70-^^-hfJ>S. :6-ffl^«i|NNj£{42M 
«o;l/-r^-^tr. 9m(Ofl'~yii±X(nWM9ti3^Mm(0 
fl^-hiztttifzm. ^^J-fh. i*iffliO;P-r{4xf7 
7-6 0 3r*Mt*^0*>^>iSy)T. ^X(DWM^i}^Mm 
(0)\^hizftttifi^. tt:\i. $Mt*<iaxtrucktC^: 
$IT-fl.. *-f, Xr-y7'6 0 it-allocated 

Xr-y7*6 0 2-C*iBj*C0i«*>'$)l.*>fl^-ri.. 
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otiS€-ri>» 

10034] mz, XT'/reo 4-C*ffiill«Kil^5t*^' 
«Wt*fnaxtruckJ:i3/h$V^*»!M^S. ^oX' 

fl^s. ^m.x-immt\imi}x%i. ttz. xt 
T vr 6 1 5Xt(Dmt:i'om^l. mi^<r))V~r(n% 

c^^iit-eix-en^^s. w,z. XT'/re 0 

D=d (i , i i ) +d (depot, i i ) d(depot. i ) 

[0035] Mz. XT'yr6 0 sx-mmmmt^tr 

ttiii. Xf-yr60 9 -CiaiMifei i iWmWMi J: d 

tiS^-rs, ^hiz. smin^mm^izti. d: 
{c. XT-yre 1 ottcofiS: loJi^-t. 2o<7)Sij|<j 

2r3IJg.L=5:tmff. XT-vre 1 l-Ct2rl!8J6tU. ^ 
T-yre 1 2Tfl!!{C*$!l^»ffi*<J>l.*»fl^S. 

{i\ Xf -yre 1 3Ttc7)fi?rloti^-r. ^rtWf, 
Xf-yre 1 4 real locates: SSSrHSiJOST 

04(:^'g>. 

[ 0 0 3 6 ] llStJ. :6-ffi^#JN I &c7)T7l^rf "^Xi.^ 

mmth7o~i-r-y'-chi>. tr, xr^r? oi 

T'H!^^c:a'<.^tallocatei&ll^^t> :^f*:TN^<0*W»^r 

mizPl 0 STI. . Xf >y 7-7 0 2 t'^IEjMcOlB* 

T7r7 0 3-emw5:0{cis^-rs. <^tc. xr-xr 

704 t**iS^OiliS5fe3!?** *) . «lii!t*«inaxtruck J: 0 

/h§v^*>¥iJS-tS. -ea-C^ftiKf, x-r-yr7 0 2t 
-edT'Siixff. Xr-yr7 0 5-r'$ii|t*^fl^t- 

hi>i)-n^th, wmx'iiMmuip^x'hh. t 

fc. X7^-yr7 18-e«Mtti«^J:=5:l.ii:*«*S. 

WlX'^j:iWi. XT-y-ri 1 9 T-tOffiS: 1 ott^ 
Xf •yr7 0 4{cM«.. ^^hii. Xr-vriO 

[00 3 7] Xr'y7°7 0 6~7 1 HiWim^n 
c7);^Tyr30 5~3 1 6tt-53t<|5|-T'ail.. Ui 

mffit*^'ji-&;t— hcoj#at (j+i> #acoiejii5fe<o0 
X'\t\ui,zm'h 2m^)v~yizi.r,x . mm-Mt 

Sf#L, -eo^iOD, I. j^r-eil-f^lmin.d, minj, nin 

[0038] 09Ji:. Xx-yr7 0 8c?)ilcM-ri.;l-- 
rSrftltT, <Ji:lC|lfi=tSXT yr7 1 8£7)pffl5:S^t 
7a-^A'-hT*>l). *f> Xr-y 7*80 If, min_ 
d3mXTj)S*>MS't'6. MAX-Cfciltf, i»in_d*^*><i> 



5<0$'jt46l.5t»6. XT>yr8 0 2T*MtSrilJ!)tc:-r 
I,, (XtXr-yrSO 3-C', fl!2ti^^$S*^'J)^*4'j 
^•fh.htHi. XT -y r 8 0 4 -etcoffiS: 1 oJi^ 
-r. ^(titJf, X-f -y 7*8 0 5 •ClutC^'^/creal locate 

[0039] min_d*iMAXf^{t<l{f. Xr-y 7*8 
0 6X\ mWti^'EJiyfeininJSr (minJ+1) #Stl&*l. 
SidfcSSL, ffi3M5tiiiin_i«-ffij*art'fl.. »:fcX 

f 'y7'8 0 1X\ tOfflSr 1 oJt^-t« 

[0 04 0] HI o{±, x^^-rm<r)r)Vzf^)XA^ 
wm-hyu-^-<r-vx'hh. x^^-rmx'\t^n 
ifinm>h^^w,zmwtimi>. wm:<7)nw.t\t. 

ms)jmz^\^timk<r>:i tx'hh, 

[004 1 ] Xf--y7°90 IX\ mmSrO#gcomS 
K^-tl. o iJCtCXf -y 7°9 0 2 1\ mm(^WM%ifi 

h^tm^-th. ^sntiM. m^h. htuf. x^-y 

7-9 0 3T, *i!3li^imTfti)ft«W/hSv^t>OS: 

lEiMititt. iiOieiM^fei^iSIStC'tS. XT'y 7-9 
0 4 T-, $MtcO!|»iM^ fc iEM^ti il^i^iV- h 5r±jS 
-rs. iXt^iXx yT-g 0 5X\ ^WMcrmk^ifithht^ 
WJttS. =5:»1fl«. iHTt-S, J>*lK, Xr yT9 0 
*liIjS<^ffiilS5fC«t>/hSV^t,<02:iiji^iit-r 

[0042] <Ji:fc:XT yr907T, iEjS3feii^»pliit 

D=d ( i , i 1) +d (depot , i i ) d (depot , i ) 

iWcn-fh , <>:cxt -y r9 0 ST, ^ff 

-fixff, Xf--y7"9 0 9T', lEM^fei i 5:$iS5t*iJil> J: 

XT«y 7*9 1 OT, Ejllifeit:iei*5feii$-ftAfC, X 

T-y7'9 0 5l;:M'9. /P-T^l.. X7'>y7°9 0 ST', 
2'?<7)SiJ*!jS:)1fJEL^tmtf, Xf -y 7-9 1 1T\ 
tSri^omMt L T , Xf - y 7' 9 0 2 0 . 71^-7°^ 

[0043] <}i:ii;i/- v<DmM'Vc\,zr)\^xm^!Mrh , 
1° y L/t ^*£7)$Mco;i/- h li&'f L 1. S®^ t 

J!lggS^T{ii!l«l*^-rri. , ^tl»=*f LT 2 O PTS 

- h <r)m^im s vi<z^tiih wM%<^w.m i m 
imT<r>^-^izii±m^g^i. mmmi^^ui 
2 OP Tmimm Lxwrnm^-^ibi . 
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[0044] Zcr>^t^^t20PTmcr>r;lrfVX 

tzmzm.^ixhij(ox'm<. mx.ii5^ff)ti'^!m 
2':>ff)immi:^mtxmf^-^mmx$>'yx 

[0046] 

2m(r>imm^^t:/i'-h^itmi>zX'yx. 
mmmzntxm^j:smmii.mth n t i^x- 

[12] 5oo/y|/-ty^nSB&t:fflv^/^ft3SiSMtH5 

m/ri^mimx'hh. 



[03 ] ®:^rffi5tNNftor;i-d->;XAS:S^-r7n-^ 

^-YX'hh. 

[05] 04<7)Xf--yr3 1 7<50p«iSr^-r7a-f-A' 

106] %mifim^zm*)^xi>r)Vd^)xj^i7v:fy 
u~^\-hX'hh, 

[07 ] :friS^WNNa<or;P:f UXi^SrS^-r^n-f- 
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